LPS-induced mucin expression in human sinus mucosa can be attenuated by hCLCA inhibitors.
hCLCA1 is a member of the calcium-activated chloride channel family and is associated with disease-inducible mucus expression. Niflumic acid (NFA) and a closely related chemical structure are reported inhibitors of calcium-activated chloride channels and endotoxin-inducible mucus expression in the mouse. Therefore, we tested the hypothesis that hCLCA1 may be involved in lipopolysaccharide (LPS) induced mucin up-regulation in human airways. We also investigated the effect of NFA and MSI-2216 on LPS-induced mucin up-regulation. Explanted human airways and the muco-epidermoid cell line Calu-3 were stimulated with LPS. Different concentrations of NFA or MSI-2216 were added to LPS-stimulated airway mucosa and Calu-3 cells. Expression of hCLCA1 and MUC5AC mRNA and protein was quantified in human airways using real-time PCR and PAS staining. In addition, immunohistochemistry was performed for quantification of inflammatory cells (lymphocytes, monocytes, eosinophils, and neutrophils) in the submucosa of the airways. Expression of hCLCA1 protein in Calu-3 cells was analysed by FACS. LPS significantly induced hCLCA1 and MUC5AC mRNA and protein expression in human airway mucosa (P < 0.05). NFA and MSI-2216 significantly decreased LPS-induced mucus expression in explanted airway mucosa in a dose-dependent manner (P < 0.05). In Calu-3 cells, LPS significantly increased hCLCA1 surface expression whereas intracellular expression was significantly decreased (P < 0.05). In Calu-3 cells, NFA and MSI-2216 also significantly reduced MUC5AC mRNA expression (P < 0.05). These data suggest that hCLCA1 may play a role in LPS-induced mucin expression in human airway mucosa. Calcium-activated chloride channel inhibitors significantly decreased LPS-induced mucus expression both ex vivo and in vitro . Therefore, blocking of hCLCA1 may offer a therapeutic approach to reduce bacterial-induced mucus hypersecretion.